Dynamic Nuclear Polarization (DNP) is a technique used to increase sensitivity of nuclear magnetic resonance (NMR) by transferring the higher polarization of unpaired electron spins to nuclear spins. The polarization transfer is driven by high frequency millimeter-wave radiation. CPI has developed continuous wave (cw) gyrotrons at 263 GHz, 395 GHz, and 527 GHz for Bruker Biospin's DNP spectrometers for 400 MHz, 600 MHz, and 800 MHz NMR systems. Other key components of Bruker DNP systems include high-field superconducting magnets, power supply/control systems, transmission lines, and low-temperature magic-anglespinning probes. Details of the gyrotrons will be described.
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A 263 GHz cw gyrotron, operating at the fundamental cyclotron harmonic was developed for Bruker's 400 MHz NMR systems. The gyrotron, which has demonstrated more than 75 W output power, uses a single-anode magnetron injection gun to produce a 15 kV, 50 mA electron beam which excites the TE03 resonant cavity mode in a 9.7 T magnetic field. Four 263 GHz gyrotrons have been integrated into Bruker DNP spectrometers that are currently in use in NMR laboratories. In addition, second harmonic gyrotrons at 395 GHz and 527 GHz designed to produce more than 50 W cw output power are currently in fabrication.
